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Partial Translation of JP 10-241691 A 
[Scope of Claims for Patent] 

[Claim 1] A battery with plural times reversibly chargeable 
5 and dischargeable including a negative electrode, a positive 
electrode and a nonaqueous electrolyte containing lithium salt , 
characterized in that said positive electrode includes Li, O, 
Mg as essential elements constituting an active material for 
said positive electrode and has a layered or zigzag-layered 
10 LiMe0 2 structure, wherein Me contains at least one type selected 
from Mn, Co, Ni, Fe, and Mg exists at a position of Li in the 
LiMe0 2 structure . 
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SOLUTION: Me is one kind from among Mn, Co, Ni, Fe. When Mg replaces Li, a crystal structure is stabilized in positive electrode 
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r. 85SBiE«©ffi»H*1ifiJEr-57aR<tLrL i . o, 

CDL i Me0 2 *»oMe#Mn, Co, N 

i, F e3fc6»»ifc5>tt< 3^0 L i 

[i*«3f2]ji«. ie«. y**A***tr#*ww 10 

MfBiEffiCD^K^»^-r^7C^iUrL i , o. 

(DLiMeO, «MWL, *oMe*Mn, Co, N 
i , F e fr&attftfc4>& < i fc 1 *-3jE« 
r£4»K<D- 4 0 ^KTtefcW**^**** lS/mK 
»*L/<«1 OOS/mJm±T*SCi*«F 

©S£TCC#TS^t*ff a/ST**, 5 0W6-1 20 
9 6 •C©iBfiffiH«::fel>T 0 £ L < «tt'*> 0 v L 
<»40»6-2 OTlcDi^fBHfclfc^TO » 

futBiEffi©rS«J»*«Sc"r*7cSRib"CL i . O, 

©LiMeO, *f&g£WU ^oMe^Mn, Co, N 
i , F e *»6»«hfcd>tt < <t 1 ^-^buIB 
iEffirS^lS^. mttfeSScD 1 0 0 KftXSLtoRM** 30 

m&smoi 0 o o /o?:g(ii/c»cM^jr(Dc 
mtt^^fic i.„i«/Mac i B1 ,i©»t* 

(cU-cUl/cUft 0.0 3JMTr*S 

«WBiE«OigBH**jaEr*7c5RiLrL i . O. 
©L iMeO, .fltjS*WL, ^oMe«n, Co, N 

1 , f e *&a«nfcii>& < i *> 1 m*^&. *>owe 40 

Li».iMeOj <D c Mtt?]@R<D*^: 
Ic2 B „ i % Li». z MeO z ©ciM8^t 
©*/hfflc 2 Bln <b0^ft$(c 2 oax - c 2.,„)/c 2 

CMswie j :ft«. je*. y**A**dtr#i*«« 

T\ fiiBjEffi(Dfi5«J«*««-rS7c3Rilyr L i , o, 

CDL i M e O z M^Wl, ^Me^Mn, Co, N 
i , F e ^i^Itfti/c^j: < i 1 ^ogjfa 50 



f$B§¥ 1 0-2 4 1 69 1 
2 

jEffirE&Wra:. L i..,MeO,©a**«HFE»a l«c» 
«cH«ff£»c 1 ( c 1 /a 1 ) oax 

i, L i 0 . 2 M e 0 2 O a W^Sa 2 ^ c W 

^■5£«c 2 (OM^D*/Mt (c2/a2).,„ ±<DmK 
O.l Krt^4Ci*»atf5««. 
[W*317] jESfli»KtL-C, -KLi B Mg v Ni 
x M v N z 0 2 ({M UMBMn , Co, Fe^6atfhfc$ 
ft<it>lit'*0 t NttSi, Al, Ca, Cu, 
P, In, Sn, Mo, Nb, Y, Bi, B*>&j»»l 
fc4>tt< ti> l «*^:foU w, v, x, y, z «*ti 
0.001^v^0.02, 0.5^ 
x<0.85, 0.0 5 ^y^0.5, 0^z^0.2©|( 
SrStfcU 3M5 0<ttw, v, x, y, z^^n-eti 
0.2SwSl.l 5, 0.0 02^v^0.0 l 5, 0. 
7^x<0.8 5, 0.05^y^0.25, O.Ol^z 
^ 0 . 1 5 ©ffifflr* *) , S&CCSSl/'Cttw. v, 
x, y, zlif^no .2 ^w^ 1 .0 5, 0.0 08 
^v^O.012, 0.75^x^0.82, 0.05^y 
£0.15, 0 .0 5 £z <0 . 1 5CD®H) X^ZtiZ 

mm* 

x N t 0 2 (ffiU N«N i , Mn, F e, Si, A 1 , 
Ca, Cu, P, In, Sn, Mo, Nb, Y, Bi, 
B^65M«n/c^< <tfe l«£S|:bU w. v, x, 
zttfti^no Swil.2,0.001iv<0.02 1 
0.5^x<0.85, 0^z^0.5 <Dgfc£r*bU M 

*u<«w. v, x, ztt-en-eno .2^w^ 1 . 1 5 

. 0 .0 0 2 ^ v^0 .0 1 5, 0.7^x<0.85, 
0 .0 1 ^ z ^ 0 . 1 5 (D®MX&*) , 2 6&CM£ L< 

»w. v, x, z^fti-eno .2 ^ 1 .0 5 , 0. 

0 0 8^ v^0 .0 1 2, 0.75^x^0.82, 0.0 
5 ^ z ^ 0 . 1 5 (DmW) Vm£tiZW&mt9l~C8>2> 

c t z^wt. t *r ztmm 1 , 2 nmcomm. 

im^m9] JEmSWmtLX. -«5SLi.Mg v Mn 
X N,0 2 ({BO. N^Ni, Co, Fe, Si, Al, 
Ca, Cu. P, In, Sn, Mo, Nb, Y, Bi, 

B^6ii«n/c^cC< ti> imzmtiL, w, v, x, 

zte^rtl^tiO ^w^l.2,0.00 1^v<0.02, 
0.5^x<0.85, 0^z^0.5 <D»*^toL. S 
*0<«w. v, x, zB^nO .2 ^w^ 1 . 1 
5, 0 .0 0 2 ^ 0 .0 1 5, 0.7^x<0.85, 

0. 01^z^o.15 (Dmmx&to^ ^^^cm^L< 

v, x, ztt^tl^ftO .2^w^ 1 .0 5 , 0. 
0 0 8^v^0.012, 0.75^x^0.82, 0.0 

5 ^ z ^ o . i 5 cdsbH) ■e*$n-sa^Kjt»-c*-5 
c t *mwL t t ^ti^jg i , 2 E*©a?t6. 

CB3»B1 0] JE^ri^mtbX. —mtL i„Mg v F 
e.N.O. «!U NttN i , Co, Mn, Si, A 

1, Ca, Cu, P, In, Sn, Mo, Nb, Y, B 
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1, B*>6i8«*ifc4>&< ti> la^SttoU w, v, 
x, z«**ve*lO £w£ 1 .2 ,0 .00 1 £v<0 .0 

2, 0.5^x<0.85, 0^z^0.5 

U ffi*l/<ttw, v, x, zte^tl^no .2 ^w^ 
1.1 5. 0 .0 0 2 ^ 0 .0 1 5, 0.7^x<0. 
85, 0.0 1^z^0.15 CD$5Hr*>0, §6tcg 

gix&Jw, v, x, z^n^no .2 i .o 

5, 0.0 08 ^v^0.012, 0.75^x^0.8 
2, 0.05^z^0.15 OflSH) T?^Sft*«^8 
*t^r ft 4 C <h i T S iMSS 1 . 2 fBttOtttt. 10 

yji>»fiyR**«4. F^-**. #yr*yo~ 
hy^^«i, y^s/-*-*:^ *-^>^^ 

*-U>«IWt*tff*6ttiBJ: 0 BtftifcffilSiite 

cti^-#>tm«c. nmsiiib . ivb, vbM 
tt. #»j7-fe>, tfy^y^-ux #»j7-y>. 

/Sfc&S, L i K F e j O3 . Li x Fe 3 0 4 , Li x WO a , 

mmmiiib , ivb, vbMT^^a 30 

^*r-aK*«- K y^ux^ji^-tf*- K 1, 2 

at 5 F, ^^i^il/A7> K, i^*y^>, r-fe 

^ha^£>, *'-y->y^;u, g^BM^ 
;k 7'pft>^f^ 7*pft>|x^ik y>u 

ft, ^i^Jl/i-f^, 1, 3 - y*cm*>ifMU h >, X 
;u*^>, 3-^;u-2 -**^!/y^>, T f*7 t 

>, i. 2-^xh^>x^x *$<tcjf/*te«. en 

o«±©#*»*I±. L i C 1 0 4 , L i BF, , Li 50 
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PF 6 , LiCF 3 S0 3 . LiCF 3 C0 2 , LiAsF 
b , LiSbF 6 , LiB 18 Cl 10 , LiAlCl,,Li 
CI, LiBr. Li I, (BRIBlSlR*^#>Hy 

A, ^PD^y'J^^A, 07 x^^S'J 3^ A 

fe<fctf/*/c«, t*i6<&iB^iS« 
#yr^yn^h y;i/, ^yx^u>t^>f F, 
#y y vitv-vfi', ^y^^^'j^w, 
■9-7 u a yp b u 6& <fc 9 »*hfc*l>tc < £ fe 

son. 2ta«©*a. 

[11*513] /-hA'va>, -\>A^V3>, # 

CI, l?-^^7*U-f ( Sfrfr^iS. 3-FUX7*> 

S^aSR*. SIWMKS. F*>5/-'* ( #^A^?« 

£\ ^Sx:*. "s* F#>*^U* > 9t«^y>dr, ^> 
?4$V-1r y ^^7'Jl/CD, b^tA-b, 
>-^3>^fA, i^MJi, x7^>, fl/t', ^rU 

^k^, *-^>«^u>5P. Affljfec^s. mm 

■TwS/a:*-. Stt*. mmStt*, ruby* 

1, 2fBiScD1IttL 

[0 00 1 ] 

[0 00 2] 

lilt, tt<r««c6ttC«Btt«IS»3R(D— oitt 

[0 00 3] «Sl3>b^-$ (^>zi>b'^-^i 
P?tftl&fe<Ofe#^) -¥>«^t#«ai*CPfersonal Diqita 
1 Assistant, I H% Personal Intelligent Communic 
ator, $>^t^> K^l/ F • n 5 ;x— -2r— dz) <tt^o 

[0004] s e>^c, i&^ttraaoias oti fetcsF 
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[0005] z:^«^(D*rt>«FK:#*«<BiK*flac^c 
^^^W^ii^ct^^S^nto^o CCD 

0 2 , Li x Ni0 2 , Li x Mn 2 0«, Li x Fe0 2 , 
V 2 O s , Cr 2 O s , Mn0 2 ft £<DW»&m<DWM 
TiS 2 , MoS^JJ^^W-f Mb^WS** 

tC^Li x Co0 2 , L i x N i 0 2 ^(Dr:^®tkiE®^ 10 
L i414fiiiltffl^fc»^4Vfill:©iB*»tW 

ft 6 «3i Ji icmm U *> *> gl^ £ *£<Sl > , * 4 

jEzmcLx, mmm'X. m&r&ftz. z&ntom 

cooo6] um. lEmonnmit, »*f b*aitt-r 
ztctb, zzxi&tetsmmmi&mmztix^Zo mz. 20 

CCft^SL i x M0 2 (MIJCo, Ni, Fe, MnCD5 

-306022^-) . *SmWb^SCL i,M v Ge.O B CM« 
Co, N i , Mn *»6>»«*iS 1 @«±©S^JS7t 
JR. 0.9^x^1.3, 0.8^y^2. 0,0. Ol^z 
£0.2, 2.0 ^4. 5) t?*3*li«^»fc«J* 
fflC^Ci (*SB8¥7-2960^)#BB^3*lTC>£ o £ 

a x m v n z o 2 (A»TJU*y*K3^e>a«nft:4>tt 

<<h^ll^l M«j«££JSr-*9, NttA 1 , I 
n, Sn©»^6a«ti^<c< <b*> l««r*toU, 
0.05^x^1.10, 0.85^y^l.00, 0.0 
OUz^O.10) r5*3ft£«^tt*fcW*ttfllTS 
C<t#i 7- 176302-^-) % */c. g*. If-r^Jl/ 

^1±£&#T£fc<D<!:OTkJ: v L i V N i £1 -x>M x O 
i (MBCu, Zn, Nb, Mo, W<DffiF^6a«tiS 
<<!:«> 1«©tc3R, 0<x<l, 0.9iyil. 
3) r^Stl4a^K{t«J*ttfl9rS 0^^6-283174 40 

xMg^o.Ni^.O, (0.9 5^x^1.0 5, 0. 
0 2^z^0.1 5&6>«> 0.003<y<0.02, 
z<0.02&6«. 0 .0 0 3<y<0 .0 5, a = 
2) tS^^S^M^ffll^Ci (t#R§¥8-185 

863-^) ^i«^^nn^ 0 

[0 00 7 ] 

i x M0 2 (MBCo, Ni. Fe, Mn(D5 %#>e>«tJ? 50 
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£ft£ i ax«2a«±(D7c^^a^-r) testis y 

i,>„ MKl>mT?Zrj:£<DtK.*Z:m?2>o A X M V 

N,0 2 (AbZTfrX v&m&t>m&titcpft< ±t>im 

X'$>*). MttJI^HT*?). NttAl, In, S n CD 
«fo6»*ftfcSMfc< 4«> 1 «*:**> U 0.0 5 ^x 
^1.10, 0.85^y^l.OO, O.OOl^z^ 
0.10) T^StiSfll^»{t«J«:«ffl"r4»^«:t>|BI 

U9*S«ttfiT^*fctf>iBS«^tCc»iMe>a:i^ IE* 
rfflSiCjt?SL i x M ¥ G e z O p (M^C o , Ni.Mn 

i wa±oa»^«7aR. o . o £ x $ 1 . 

3, 0.8^y^2.0, 0.01^z^0.2, 2.0^ 

p^4.5) rin3tt4«^SKb»*m>*t§^ S 
m<D&MfeJxfc*mq?z>c£{xxzft^ 0 Li v Ni 

C1 . X) M X 0 2 (MttCu, Zn, Nb, Mo, W(Dfflf#» 
6»«ft4^tt<£*> 0<x<l, 0.9 

i .3) r*sn4a^»{t»*«fflrs»^-t> 

ffc?SL i x Mg v Co : Ni ,.,.,0,(0 .95^x^1 . 
0 5, 0.0 2£z£0 .1 0.0 0 3<y< 

0.02, z<0.02ft6« l 0.0 0 3<y<0.0 
5 , a = 2 ) r^3nsa^M<t»*ffll^tB^K:fciai 

■cws»ft*«*ffi^a * ft £ . 

[0 00 8] *JBWB— &WUBIE«m©Cft&©« 
[0 00 9] 

iEmmm^mf&'r ^TmtLxL i , o, Mg* 

MeO. #|jS*#U ^Me^Mn, Co. Ni, F 
e^6Mtim<it>li*t^ froLiMeO 

T€> 0 itt«liUttt. «A«a-NaFeO, it 
5^3tliAv»M1*HIJt3W*4. Chtta-NaFeO 
, SOWb»-f*>©fi**«^»©SK*|pj(C33SCC 

it/ttt, «4*S^yify»ttflia***i. Cft^jfcfr 
««3tt»iB^J*<DAffi»a«0^*M e -Y *>*«iS 
MeO, AB*»J«*«*Lr— ««*»ldtU- C 

»5cH^6tt*JitMI»«rt»9. Li©fi««CMg#» 
tt&fr£5ft*mW?&^mt\sX^ EXAFSii'J 
JE. +tt^l9l«'J^, X«B9rffi)& MV-h^h 
^FEFF^c<i:<D)l?tff*^Cj:o-Cf#6ft^o */c, M 



Mn J \ Co 3 \ Ni 3 \ Fe 3 *(D^t>¥SJ:H^ 

Ernest av« : H4«t*Mg3WStto&i^*i^. 

M g 0 tt I * 4 C > «M g Btf4>tt CiiS^CC 
[00 10] L ifii^Mg^Sfit^i^^t^, 

[0 0 1 1 ] Mg<DJS*4£LT«\ glv^^-i/A, 
HK^n^A, ^^i/^A, 

a, BMbvy**/«5A, fi(t7«*/w^6itfhfc 20 

[0012] ^^(OWfetecfcViEStt, iESffi^S^ 
t»fifrr*7c3R<fcLTL i , O. Mg^MSIil, ^ 
fcL<ttS>yify»tt<DL i Me0 2 «ti§£W 
U ^Me^Mn, Co, Ni, F e&t>m&tltc'J> 
& < <t & 1 mZ&fr. ^oiE«ffi*HO- 4 0 °CfeTRc 
*JW6«*fiS»*#l S/mJ!a±-C*0. »*l,<ttl 30 

«jHr» - 4 o-caT^fc^imT-es^tio . 1 s/ 
[ o o i 3 ] ^ htc. lEmmtmt ox. s^wcdht- 

6-196 •COOffifiiBHCCfcCiT 0 *> U < «©-C * ^ , 
»$U<»4 0 °C#> 6-20 •C<Di&SttfflK:*5C*r 0 4> 

»4 0 9 C«±©lSai8ijCCj:b-<r - 2 0 •C«T©fiSWJK 40 

^tt*ij*l,fc©K:»U *»W©jESS»»-C«4 0 
"CWiCD^SfBiJCCib^r- 2 0 # C«T©<SSfflJ« i'»^F- 

aODiaatcSt-r £^<b^ S a/ 5 T *s 0 & O 

[0014] *»?B<D«?ife*5<fc ViEffi«, JEffiffi 

^S£flt^T£7^<tLTL i , O. Mg^r^lTcii 
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MWU, JdoMe^Mn, Co, Ni, F e*»6ii*£ 
nm<i^it^ IMiOl 0 0% 

ggKMS Jt(Dc W8^je»©**ffi c l . . „ t */j\ffi 

c \ min tomtm (ci nn -ci B j/c i B , n ^ 

0 .0 3«TT*SC *fb* (c l BflX 
-cl. )n )/cl Bln ft 0.0 3<t0t**(r^ 

[ooi5] ^6^c, ^w<D j mm*$£ViEmz. is 

rSB5»*»^-r&7c3R<bUrL i . O, Mg£j&Jl7c3l 
iU, Jlpoltt;, feL<«^ytf yjftt^L i MeO z 
flfcgfcWU ^Me^n, Co, Ni. Fefrhm 
tftl/c^ft < <b 1 a*^, 3&^ t Li 0 . 5 MeO 2 
<Dc»1«^2fc<DSAffic 2 H „i, Li 0 . 2 MeO 2 <D 
c S»(D*/JMB c2. )n i <Dm t$(c2 Blx -c 

2 11n )/c2 Bln ^ o.oUMT*C**C<b*W«iT 
Li 5 . 5 MeO,W LiMeO, tCtb^TL i © 

©LiMeO z ffl*J??aE^4»^K:tt, cfM&^jQft© 
*rfc«rtffi«rj»ERU cn^c2 BS ,i^ B 
Li 0 . 2 MeO 2 T?«L i o.sMeOjtCtb^r, 4 
¥fiM)/hS C>M e 4 * £W * >^i©A^^M e 3 * <fc 0 & 

©HttS, ^§^WS B B 9 ffle©M^^It(DL i Me O 

t«RL, CMc2 B<n itSo CO 2 

o©fi*>6*&6nS^t$ (c 2 B8x -c 2 oin ) /c 
2 oin *s % 0 .0 l«Tr*4C 0.0 

[00 16] *»?B©«rfete<fcO*iEfi6*, iES^g 

%S^1t^-r€>7E^<hbrL i , O, MgiiS^TcSRi 
*o»t«, feU<«^yifyBtt©L i Me0 2 ffi 
I^fU, ^Me«n, Co, Ni, F efrbMUt 
nm<ifell^ ^o. L i 0 . s M e Oj<D a 
HW^Sa 1 Cc#hT£ ctttS^-^c 1 (Dfil^cDSA 
ffi (c 1/a 1 )..» L i o . 2 M e 0 2 ©atttS^JE 
^a 2tt*tir& c«fc«^ffi»c 2 ( c 2 

A2) llB i©M 0.1 artr*scit»fif 

ft t> % c / a <D^ b#/h S I > t> © « ^ tST^SCD^ b 

*WiWS*i*. «FCCc/aO*Affii*/hffi©M* s 0 . 

1 ttrtr*4Ct^a*LC* Q L i 0 . s MeO 2 ©a# 
t^SKa lfc»-r»c»l*T-3aRc 1 (DffJ^CDSAfii 
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(cl/al) n1n <b, Lio.zMeO^afiWSia 
2 0C2t-r£cWS^5E®:c 2(Dm^<DWm (c2/a 

[0017] ( i ) *mw<Dmifote<kviEmte, -m^ 

L i.Mg v N i x M r N I 0 J (flLM^Mn, Co, Fe 
frt>Mtetitc'ptj:< t& imv&t)^ NiiS i, Al, 
Ca, Cu, P, In, Sn, Mo, Nb, Y, Bi, 
B£>6iMtfh/c4>&< ±i> UlSr^bU w, v, x. 10 
y, zte^ft-eftO ^w^ 1 .2, O.OOliviO.O 
2, 0.5^x<0.85, 0.05^y^0.5, Oiz 

^o .2omzmtt)v^2hzm^wiimm^2>t± 

ZSmtS-Z. S^U<«w, v, x, y. zU^rti^ 
h0.2iwil.1 5, 0.0 0 2^vi0.015,0. 
7^x<0 .8 5 ,0 .0 5 ^y^ 0 .2 5, O.Oliz 
iO . 1 5<Dffiffl-C**). S6(ca*Kttw, v, 
x, y, z{^hfh0.2iwil.05, 0.0 0 8 
iviO.012, 0.75^x^0.82, 0.0 5^y 

io.is, o .o 5 ^ z ^o . i 5<Dmmv$>z> 0 20 

[0018] *»eH<DiSfr«aiEffirSB5»«L i ©ffigK: 
mL^-r<. {t^WCCjr^T^/cL it 

€> 0 30 
[0019] **M©»fattiE*?SftWiHHaL i . 
Mg v N i .MvN.CtSSnSiCDrft^r, JBtKfl* 

iiLtASa^L/. a-NaFeO, *f 
iS*<bS. L i «*ato-rwCDffl6J^«K!B. AMttftB 
tc<fc»3gafoU *(DJBH«0iwi 1 .2 T'£>«3, S$ 
K»O.2iwil.l50®irS>^ Se>*cS*U 
<teO .2 ^wi 1 .0 5CDfGH-C&& 0 B|I%3Satc<fc«3 
L i ^><D-r w >{>^-^l/-^3>^C 0 wODfit 
«/h3<3tcO. fifcH&CJ: 0 L i A ^><D-4 40 
^a>3^|gc?)wCr>ffi«X#< fc&„ Lil^l .2 J: 

fit** 1 . 2 HTT* 0, S£ U < tt 1 .15 «TT?* 

[0 0 2 0 ] Mfir««r**>rvOfittt3t«. ft« 

CCJiOfflUL/ttC^ 0.0 0 1 i v<0 .0 2<DiBB~C 50 



ftffiW- 1 0- 2 4 1 69 1 
10 

*> 0 . S^K(i0.00 2 ivi0.015 CDlBHr 
*D, 5 6&CS£ L/ < (iO .00 8^v^0.0 1 2<£>f5 

Br&& Q vcDffi^o.ooi *iiS<Di©£\ M g <D$ajS**3fc 
0.0 2 *igiL4»^CCtt«L— 

SO^vOllttO .0 08^vi0.0 1 2<DVmx~$> 

[0 02 1 ] N i I4gtotxOfittO .5 ^x 

<0 .8 5<£>$5B~C&9, gJK«0.7ix<0.8 

2©llt*4. x©*#0.5 *iicD*t^. gKif 
KffiTl, »*U<fc^. xOf^O.8 5 U 

(,>x<£>ffiteO .75^x^0.8 2<D$SHT£>£o 
[0 0 2 2 ] MteMn, Co, Fe*>6S«nm< 
chfcl«"C, y<Dffi«^«tfc«, jSSatfcfRtc^O^KHi- 
*<D«5H«0.0 5iyi0 .5r*»K H^U<« 
0 .0 5iyi0 .2 5<D®KT'&9> 3 6>(C||*b<« 
0.05iyi0.15©llt'*5. 5 

*ses©»^, M^M^^i^nf, m*ttL as 

0.5 *jBiLS«^«:*>S*3&sfl5TU-C»*0<3a:c^ 

SI*Ll>y<Z>ffittO .05iy^0.1 5 CDf5H"C*>€> 0 
[0 02 3 ] N«S i, Al, Ca, Cu, P, U, 
Sn, Mo, Nb, Y, Bi, B^6S«ft/c4>£c< £ 
£>1*1T\ JfSKIiSi, A 1 . Ca, Cu, Sn. 
P. In, B3!P6Stfn/c^< £*> imvfo*). £6 
(C^K»Si, Al, P, In, Bfrhm&titc'p 
tl< ±i> 1«T?*9. *fc*f*U<ttS i , A I , P, 

s. tmtttnc <fc o san±-r. ^oi5H« o^zio. 

2 "C*0 . M^O<(i0.01^z^0.1 5<D|5H-C 
3 6CCgg^L< ttO .0 5 ^z ^0 . 1 5<DS5fflr 
M 0 z coffin 0.2 *e^S»^CC»3EttS«fCC*5^ 

liz©ffi«0 .0 5^zi0 .1 5c7>!qHT&& 0 
[0 0 2 4] (2) #»WO«»*5J:tfiES«. 
— flS^L i ,Mg ¥ C OxN.O.CffiU, NIJNi, Mn, 
Fe, Si, Al, Ca. Cu, P, In, Sn, M 
o, Nb. Y, Bi, B3fe6»*ftfcsMc< ti> 1 ®£ 
a*>U w, v, x, zKMtl0^wil.2, 0. 
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001^v<0.02, 0.5^x<0.85, O^z^ 

t^fHifS. a*l/<ttw. v. x, ztttnW 
0.2SwS1.1 5, 0.002^v^0.0 1 5 ,0.7 
^x<0.8 5, 0.0Uz^0.15©Bir*0, 
3 6CcaSU<«w, v,x, y, zKWti0.2^ 
wSl.0 5, 0.0 0 8^^0.012, 0.75^x^ 
0.8 2, 0.0 5^z^0.15©«lT?*5. 
[0 0 2 5 ] *a98©«f«ttiE*?S»»WL i (D&Mlc 

Mgjwjatsct*^ w«ieub©ffl*to»ttc» io 

0cU^T<, ft*5Mfr«CJ:o-C*«>fcL ifi 

til <fc«9 ^l^tSiSCim. 0*>U cn^ 

0, LiMeO, »iSrt«:«K l 3ii*nTWfe?>-r, * 

[ 0 0 2 6 ] *|6l8©»f«ajESfg»»i-«aL i . 
Mg ¥ Co x N,0 2 t?^3n5fcOt*^t t »jK*JS 20 

*t*> 0 Lil48totw<Df8tt?»«», ft®t£«Ct 
<£9^»jU -ecDiSHtiO ^w^ 1 .2 T&6 0 
<{i0.2^w^l.l5Olit'*l £6CtS£L< 
ttO .2 ^w^ 1 .0 5<D©Hr&& 0 HP%^»C<fc0 L 
i JtXDfj O^^U-Vay^COwMB 
/hS<a0, fifc««:<fc9L i 

3>^ec0w<DffiB**<ftS. Lifi^l.2 J: 0 

i . 2 air* a, asjKBi.i s em?* 

0, $e>CCSSL< » 1 .0 5fc!T*C^I» 0 
[0 02 7 ] $/c, Mgr**^bTv<Dffitt^S f ffi» 
CCj:0KB6LttC**s, 0 .0 0 1 ^ v< 0 .0 20D«5fflr 

I$K(i0.00 2^v^0.015 CDlBHt? 
£>0, § 6 &CH J L<B0 .0 0 8^ v^0 .0 1 2 <Di5 40 
lt*5 0 vOffi#0 .0 0 1*S9®»^ MgOjaS 

JU£tm<. SfifcffiTU fiF*U<ttC». v© 

*>3B*Utw©ffl3&JO .0 0 8^v^0.0 1 2Cr)SSffi-C 

[0 02 8] CoI4at>1*x©iil[i0.5^x 
<0 .8 5<DjtBfflr&9. g£L<te:0 .7 ^x<0 .8 50 



«fBB¥ l 0 - 2 4 l 6 9 l 
12 

5<D81t'*0. 3 6Cca*L<«0 .7 5 ^x^ 0 .8 
2<DiGBT'£>& 0 x<Dffl**0.5 *i»©t§^ ^Ste# 
KffiTU »*Ktt^. *fc. x<0«#0.8 5 feJ 

<,>x<Dffite0 .75^x^0 .8.2<DS6B*C£>6 0 
[0 02 9] NBNi, Mn, Fe, Si, A 1 , C 
a, Cu, P. In, Sn, Mo, Nb, Y, Bi, B 

n, Fe. Si, Al, Ca, Cu, Sn, P, In, 
B*6a«ti^ft<it>ltr*0, £6CC»£L< 
«Ni. Mn, Fe, Si, Al, P. In, B*>6B 
tftl^Sc < t *> 1 «r* 0 . t^KBSi, A 

i, p, B^6a«tifc^&< ifeiar**. z<Dfi 

z^0.5t^0, g^L<B0.0Uz^0.15 O 
«5fflr*D, 36tcS*U<«0 .0 5^z ^0 . 1 5CD 
ffiBT*£ 0 z©ffi#0.5 *iB**»£tett*lfc«fl9 

5S*Ll>z©ffitt0 .OB^z^O.l 5©rait^5 0 
[0 03 0 ] ( 3 ) $ *5>0C % *«WO«JfeteJ:tfiE* 

-JKSLi.MgvMn.N.O^ffll, N»Ni, C 
o, Fe, Si, Al, Ca, Cu, P, In, Sn, 
Mo, Nb, Y, Bi, Bfr6»*hfc4>tt < t 6 1 « 

*afc>u w, v, x, z^n-eno i .2, 

0 .0 0 1 ^ v<0 .0 2, 0.5^x<0.85,0^z 

ct*»«t-r4. a*u<»w. v, x, z«-tn-e 

*l0 .2 ^w^ 1 . 1 5, 0 .00 2< v^0 .0 1 5, 
0.7^x<0.85, 0 .0 1 < z ^ 0 . 1 5<D4aBr*> 

$6ccm^l<«w, v, x, z{^n«eno.2 

£w£ 1.05. 0 .0 0 8 ^ v ^ 0 .0 1 2, 0.75^ 
x^0.8 2, 0 .0 5 ^z ^0 . 1 5<D$afflT'£>£ 0 
[0 03 1] *«W©«f»ttiE«}S«JH«L i ©fiBBCC 

^0^-T<. <t*»*f«:J:^-C*»ft:L il 

ttl «fe"Dfe**t»tt*4*Ci*s*i. Urt>U Ctxh 

0, LiMeO, «J6rt«CttK0ii*tl'Cttte^'r. * 

[0 03 2] *#6W<D»SlttiEffiJS»««--«»:L i . 
Mg v Mn x N,0 2 T'^£;h&k<Dr&oT, LiM 
*t>tw(Dfltt«ttta, *rattMCC<fc0£»U 
<fiH»0£w£l.2 I^KB0.2^w^ 
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1 . 1 5<DlEffi-C*D, 36Cca*O<»0 .2^wg 
1 .0 5 0>ffifflr*S. HP <fc 0 L i -/tXDf 

-f -Odf-*U-$/a>*«ec0 w©tt»/hS< ft9, 

w(Dfit«^#<&4. Li Ma* 1.2 

fc»cc» v BMJ58f»*3Wd>3Q:m3t^S<^ w©ffi#l . 10 

I*l/<B1.15HTt?*0, 3 6CC 
S$l<ttl.05 WTr^^ 0 
[0 0 3 3 ] Mgi*$WvOllttJcl, 
CCJ:0SlbU&(r^ 0.0 0 1 ^v<0.0 2CDiEffl 
r* 0 , S*KB0.0O2^v^0.015 QSSffl 
-C* 9, 3 6icM£ L<«0.008^v^0.0 12CD 
fBffir£>£ 0 v©ffi#0.001 *?9(D»&, Mg<DS&*# 

m*m<> §sfe<aru #*l<*i>. v©® 
^0.02 *jB*4»^cc«*— ^m<d 20 

SSUwOfittO .008^v^0.01 2<D©Br& 

So 

[0 0 34 ] a/c, Mn***bTx<Dffira:0 .5 
<0 .8 5cDt5Hr^>D, 3*0<ttO .7 £x<0 .8 
5©81t*0, S6tca*U<»0. 75^x^0 .8 
2©KIt?*S. x©ffi#0.5 *SK3DJS^, 
L<ffiTU »*L<ftC». S/c. xCDffl^0.8 5 « 

OxOffittO .7 5^x^0.8 2cr>J6Hr*S„ 
[0 0 3 5 ] NttNi, Co, Fe, Si, Ai, C 
a, Cu, P. In, Sn, Mo, Nb, Y, Bi. B 
;fa6»ttlfcSl>tt< ti> l&V* £?£U<te:Ni, C 

0, Fe, Si, Al, Ca, Cu, Sn, P, In, 
Bfr69t£ft*:4>tt< <tfe 1«T£>9, 3 6CC«F*0< 
BNi, Co, Fe, Si, Al, P, In, B*>63 
tthfc4>«c < <h fe 1 it^ 0 , ^fe*f£ L<«Si, A 40 

1, P. B^6I»n/c^ft< <Lfe lffi"C£>6 0 z<£>fil 

z^0.5^1 S*l/<«0.0Uz^0.15 CO 
tEHT^ 0 , 5 6CCM£ L<«0.05^z^0.15CD 
SEH-C£>£ 0 z<Z>«**0.5 *«**»^CCti3teiS««F 

©fit»«Wffl*T*fc«MS«**(KTU-C»* L< ftOo 

SSU^zflMlttO .0 5 ^ z ^ 0 . 1 5cDf5Hr^>^ 0 
[0 0 3 6 ] ( 4 ) *fc, *«WO«H6*5<t ViE««, 50 
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— J$5£;L i ,Mg ¥ F e x N z O z (fib, NBN i , C 
o, Mn, Si, Al, Ca, Cu, P, In, Sn, 
Mo, Nb. Y, Bi, B^i«h/d?&<ifeli 
*mt>L. w, v, x, zte-etl-etlO^w^ 1 .2 , 
0 .0 0 1 < v<0 .0 2, 0.5^x<0.85, 0^z 

iMi^o IJKttw, v, x, ztt**l«l 
0.2SwS1.1 5, 0.0 02 ^v^0.0 1 5, 0. 

7^x<o.85, 0 .0 1 ^z ^0 . 1 5<Dmm-e& 
0, se>cca*u<«w, v, x. z«*n-etio.2 

SwS 1.05, 0 .0 08^v^0 .0 1 2, 0.75^ 
x^0.82, 0.0 5 ^z^0.15(D«i-C*S. 
[0 0 3 7 ] *»WO»fattiE«rS«JW* L i ©ffiBcc 

A-¥>BMb y ^ a, *BWb U ^ 0 Aft £<£IiJ£/£^£^ 
fiS;u^T<, <t*»*r«:J:ot*«6fcLii 

0, LiMeO, «JftrtCcfciBX»)ii*tir«*56"r, * 

So 

[0 0 38 ] **MO»rfflaiEffiffiWJI»-|^:L i . 
Mg v Fe x N z 0 2 t'^n§fc©t*r>tLit^I 

KteO^w^ 1 .2 §I£L<fcJ:0 .2^w^ 1 . 

15<&«5lffiT*?K 3 6tca*U<»0.2^w^ 1 .0 
5<Dfaffl-C$>& 0 B|J^«tCcfc*) L i -f^XDf* W> 
^-*b->3 C *) w(OBWb $ < ft 0 , fifc^C 

J:Hi *>©^>^-^7l/-: S/3>^gC0 wCDffl 
te*£<ft£o Lil3&H.2 <fc0fe^l^«&3cOaS 

2*L<ttl.l5OTt*0, 56^cM^0 
<«1 .0 5 «K$)^ 

[0039] Mgi*ab-rv©fiB?Ea, am 

CC«fc9^»jb&C^ 0 .0 0 1 ^ v<0 .0 2<D$5H-C 
4>0, a*L*<tt0.0 0 2^vi0.015 Of5H 
0 , 3 6CCS^ U<«0.008^v^0.0 12CD 
t6H"C*-6. v©ffi#o.ooi*8J(Df&&, MffOSAA^ 

#0.0 2 *ait*»^«:»m— ffl^WSti-r, ssco 
(St»tB3^Hl3!ir4fce&S«**fiTLT»* U < ftl^o M 

B*Uw Ofit« 0.008 ^v^0.012 cDfgffl-ea 

So 
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[0 04 0] i/c. Fel*abTx0f«O.5<x 
<0 .8 5©8fifflr**K 3£b<te0 .7 ^x<0 .8 
£6&cSI£0< &£0 .7 5 ^x^ 0 .8 

KlTb, »SL<ttl>. x<Dfltf0.8 5 « 

t>x<D{S«0 .75^x^0.8 2 <£>iaig~C#>'2> t> 
[0 04 1 ] NteN i.Co. Mn. Si.Al.C 10 
a, Cu, P. In, Sn, Mo, Nb, Y. Bi, B 
*>6««*i/c*J>tt< t fc 1 *TC\ W* KttNi, C 

0, Mn, Si, Al, Ca, Cu, Sn, P, In, 

BNi, Co. Mn, S i , A 1 , P, In, Brt>65S 
tfft/c*J>fc < <t 1 «r* 0 > S KiiSi, A 

1, p, B3&»6a«nfcd>a< ifeiar**. z<om 

tt*«Km. cfcOStft-e^ *(D«BH«0^ 

z£0.5r*0,3*l,<«0.01£z£0.15 <D 
«BBr**K £6&cS£L<te0 .0 5 ^z ^0 . 1 5(D 20 

a*UC>z©ffi»0 .0 5 ^ z ^ 0 . 1 5<D§gB"C£>£ 0 

[o 0 4 2 ] mmmiz. «*K^Dtru>*-#*- 

*;M7~#*~k ^^Ux^l/*-#*- k 1,2 30 
^^;b7^^^F, l, 3 ->^+v^>, 

AT ^ F, ^^l/tWt/A7 5 K. ^tV7>, T-fe 

;k 7'Ph't>^f^ ^Pt^>SifJk y>& 

ft, yx^^x-f;k 1, 3-^D^>^l/h> B X 
;l/*^>, 3--**^- 2 -**tJVy^>, -rh^t: 

i, 2-^xKi/x^> 1 a /c, cn^ay 40 

©#**^ty*9A*L Wt«L iCIO,, L i B 
F«, L i PF 6 , L i CF 3 S0 3 ,L i CF 3 CO,, L 
iAsF„ LiSbF*. LiB 10 Cl 10 . LiAlC 
InLiCi, LiBr. Li I, fS««g|*«i*^#> 

-7, m^'jT^yp^h'jik ^yx^t^^-y- 
-/ K, *y 7 *>fb^- tfvjtzzvjvms?' so 
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«ttUT***»rc«, ^777-rh, i»i^7r 
^Rtttti. * *-#>^**, ^ 

y;ur;u=i-^S^«K***4. ^y^77i^U> 
«WWtt*tt4* 6ft *» <fc 0 «tf tifc(S*SfittK3R. !K 

aw*iiib , ivb, v hmm.**^i*mim&tdtXii 

^ $ tffctmfr 6 & -5 BE <fc t) mutitcptz < <b 4>-o« 
±.<Dm^ttn. ^y7t>, #y^:7*~u>, #y 
r~y>, #y7-fe?-u>. ^ Ffb^Bn^* 

ffl«*m«4. Li x Fe,0 3 , Li,Fe 3 0«, Li, 

wo 2 , mmmuib , ivb, vbmm^^mit 

[0044] **WO^»WCc^««3&SpItB&«*©ffl 
a, ^.F7-7*P, S^^7'U-"f, 

s, 3-Fux7*>m ^>fw#-s 

*^A*«a. -^*y^-K. a,77 7 7*i 
as, f-7'U3-^ ^^Ftoxri/t, ^ 
f7'y>^, ^>r : -< ^ y-7\ ^-^^i/CD, l^ 
^A^t\ 1 1 a f a & i'©asffl©siH 

a^s, mk«8. ssft, p-F3>fr> 3 t, mm 
mm. m^aam, ^y^-h. mm*- 

[0 04 5] *»9§©jE*iS»H*«C^i C 4^cJ:0 , 
0*6i9>S«^«M4<DEriBtt«Bfb«:iatl^ 0 * 
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[0046 ] mwrnic^wcDimzmwrz. 

tDIEffi?£f9®«. >)7-V2±<DmA, H&iSt^a&Jltt. 
i {*lffi-C*-5*>6. 2fI©Mg#L i ©ft§&Cg&-T 

si. l i <D^ft*&&t£fs,L. ^acofr^mzm-tt 

cne«, *-)\s$m<D®m& fbi>mmx 
*-;H&tfc#s i $L<Dm^mzfn-?ci:frt>b&m 

[0047] ##6HJ©IE1Iffi^S©1I^2g^«g£3fc© 
lEgrSfrnKit^-t, 1 0 - 1 0 0{g&*£ < . JS^cc 

[004 8 ] -frgmojEmmamzL i ©{i^cM g & 20 

{k*ifice.&lHf 9 -***). LiMe0 2 BLi« 
e© l/2©i)I&$6L/i:L i.^MeO^ttJL id* 

bicmmirz-tctb. Z<DWLm)^&->x.mMrZ>* Li 

..sMeO, <£•) fe^^CL i i)mM.-fZ>t, 31©Me 
S.J:9&m^Jg©ii8t>4ffi©Mefi©:frAil^DU M 
eliOii*s?l#ftW?,nt, 5ti«S>PtKiRiSI^- 30 
■5>= Utt. h L < IZV> if? fmViffi&Zft'? L i M e O 

[0049] ##£BJ©IE®£^f?-e&;tL i (DffiBCtM g 
*S}^3-t±SCi«Cctf). 05Ca|SA5nfcIE?L^L i H 40 

£}*a,-c<, > -5. om t on©F B i©mT-sis*fST stto 

B<fcO)l£©ra©J£^£»lJ£tt£C<fcan?i*£. C 

tclfr. ^^^ffi©i§H>4ffi©Me#iiijni-fcMeJi<iO 
L i,.,MeO,*6L i *8W3-«*A:i*©«ail***tt 
[005 0] *#6W©iESii«K-C«^«^{cfcW4|^ 
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(*S©^'ftKSfe-C/jN3t,»„ ^-©fctf>, *gT-©XhU* 

[0 05 1 ] ##fegl3©iEffir&85{tttL i ©ftgiCMg** 

ic©SiC J: £ L i ©J&St-£\ L i ©{ig-^©M e ©ifIA 
*5|9j±r# CfttciO. ffij$B$*>tt«ft:ai!$©R» 

fcJ:d : l®l4ffi?:f#| 1 Ci*5-c^5. Mg 

izmmmitmt ux&ftmw&ztcit), »fit4©ffl*<t 

TctfHC ^«cSS&{caS4*^G. Mg 
©g&ttC 5 l>fcffiAfi©^£Jfl>*IJ-C#£o 
[0052 ] £6&C. Mn, Co, F e«N i (Cib^T 

inS. Mg, Mo, Cu, A 1 , Cs, Si «iE@fg 
»R©**^te&i«»£roB*i*Sfc«>. aawMstc 

[0053] Sfc, B, P, S i S-Y^>*S*/JnS(,j 

/c&. cnecsjfeccioiESjs^a©^^*^ 

^mB#©t§^(*m©)8j?S{i:<fc?>HH«*»iJur# 
ifJr&SfiStS-SCiasT?**. Ca, Y, Nb, Al, 
Mg, B, Sitt«JRfiMtifiBa*ffi<. Hfcfilt^ 
ttmSfS/ctf). JSfiWttKftti. *»o$5£tt*3MH-C 
*&„ Si, In, Sn, Mg, Ca. B i (cj; 

[0054] 

(.mZffl 1 ) IEffi1*f4©M*4<fc L-C. L i OH, N i 
COH), tf(C 1 0^%©C o*ittt$-tt/cN i „. 9 C 
Oo.iCOH), ^fflt^T, L iNi,.,Co 0 . 1 O i ©ffl 

SA4ffiffiLtlfit 1 5 hig-£Ufc„ C^«1I1 

^•ei 5 o°c-r-i h{s?f#u $ e.oc4 7 o°cc2 
j#ufcf^. 7 2 o-c-c-5 0 hmmbxiEmttn&mc. 

nfcwmxmmvmm <rint2ooom, vxftim) 

-ccKowwr. 2gat©««*awifc»*ffl*^^ 

Chi:. B e&Zm-ftcSiMr-p 

*»©IB»**/MR«:ttlit'Cill3E0fc. fl£2 5 0m 
A. flE5 0kV, CuKoi»fflC\ 29*15 
~ 9 0 deq.©SSffl£. X?5 0.01 dep., ft$'JB# 
TbIo . 5sec ©^ 7- v + yX'MM L tc. ^*s, 2 0 

<Dm7£mm.&±tfztc&>, zsmmcwsmMz z 14© 
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[0 0 5 5 ] (ttftgM2) jE«sf«<o«»*tLr. Li 
OH, Ni(OH) 2 tplCl 0Wtf-%<OCot \W^%<0 
Mg£Sst£-£/cN i ,. 9 C o 0 . 1 Mg 0 .oi(OH) l 
1>TL i N i 0 99 C o 0 .iMg tt .oi0 2 (7)MiJi^ < J; 5 

tSfit 15hg^U/c G cn^r®^^Hm*-ci50 p C 
"ClhRSU $6tC4 7 0 4 CT2hg}tt/dl 72 10 
0"Cr5 0h«JSUriEffi*m*»te. XfflsWrdWBJE 

mms: (Riurzoocm, y#**tsj> £<£fflb/c 0 s»4* 

X. Sai©gM*i8W*/c«{>^ffl«:v>f^7 ^;l/Ar 

g/N®&C#))*Ta^L/c 0 fitifc2 5 0mA, S*EE5 
OkV, CuKafI», 2 03&*1 5-9 Odeq.© 
IbH*. X-r^^ifiO.O 1 deq., HSP^I 0 . 5 sec CD 20 

/c^S^|(<!:cos , 0 t©R|»**/h-«ffi*ttorififfil 
U ffi*&^^*3»fcfc. XJBIsl9M)#J®IS*J: 
9, t#6n/cIE@«f4^A^ B e Q r. a-NaFe0 2 S 

[0056] (mmm 1 > lEstm©^* or, l i 

OH, N i (OH), tpK. 1 OH^/oOCo^tt^/c 
N i ,.,C o 0 . a (OH) 2 , RtfMg(NO), »TL 
i N i o . s C o o . t M g 0 . oi O z <Dffi#c<i:/<c£ <£5Ct3^ 

x i 5hfi^u/c. cn^^^H«,*ri5o°cr' i h 

ffiJSU 3 7 0*Cr2h«}$l,/cf£, 7 2 0°Cr 

5 0 hMl&L,XJEmm*'fflc 0 Xj»ll*f<Z>«J5ECC«» 

(RiNreoooS*, U*f^ttK) *ffifflU/c 0 SB4*Ar ^ 40 

<b<DSM£iStf£/c#a®£W^7 ^bAtlo/c, 

He#**flKL&#*K 2E»«f©*»©»*«:«/MStC 
fl?x.T£>JSL/c 0 flS2 50mA, WBE50kV. 
CuKc?Mlrffll\ 2 0^1 5-9 Odeq.CDiEii^ 
Xf* > 7*1(1 0.0 1 deq.. itS'IB^ 0 . 5 sec (DX y 7* 

** + >"C«B£o/c. ft**, 2 0cD«'J©ISK£±tf£/c 
&I£f4SCC«'J5Emi Ktt z H<D#^ 3 - > ^£tr o 
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^icos 2 e toHtt**/hzi«ffi*«oria(Ho. fits? 

fc!E*l***M^#flT\ a-NaFeO. SSOIBttfltiS 
ae3&, tS^ftW*^. it««lSc;2<blt«uratt 

[0057] (mm2) jEmtm<DjwMtLx. Li 

OH, N i (OH), *&C1 0M^%©Co£ftifci*i*/c 
N i o. 9 C O0.1 (OH) 2 k MMg(SH), ^ffil^L 
iNio.9Coo.iMgo.01O, (Dm&tte&Jz^tcmWi 

T? 1 5 h*H^0/c o cn*B0R#H*4 3 t?i5O o C-C 1 h 
£35 U £6&C4 7 0'Cr2h«l#Lm 7 2 0°Ct' 
5 0h«!fltLriEffiW*4*»/c D XSlBlfOSJlEtCttm 

(Rir^ooc®, z&mistc. mz&Ar? 

fflIAr«iJ^U/c 0 fiS2 5 0mA, «SE50kV, 
CuKtt8Wl\ 2 0# 1 5 — 9 0deq.(Dfaffl£r, 
X-r ^ 0.01 deq., M-fflBSIH 0 . 5 sec ©X -r v 7 
X* + >X'M}£Ltc 0 2 0(DS«^fflS^±tf^/c 

/Co wc*»sr«^3e»*is4fc». m&stiftm-m 

tocos' e t<DB8«**^^ffi«:ffiora(HU. 

r*sci 4ni2 l /Co mmm itmmoa wft^s 

[0 05 8] (tt«!«3) i2^l/ct;^fot« 

*»^5/cfe Sg3 0 /o(DF7'(^Art-e > iE@rS^ 
Mi It Jt«« 1 SO' 2 ©*f» £ >u > <h L X# V 
7>Htb^«Jf>i^9 3 : KDMMitxm^O. 
4 . 7 ton/ an* <DRj]XW&. 1 5 mm, m&0 . 3 5 mmCD-r 

XA^-gg(E- 1 0 30S, B&ttS!) ^rffil^r 
Pt-Pd^Ifb/Co A r tf^Kit 0.02-0.04 
torrr, t$Cmmm*2 OmA, ft»B$rjttK-ET 1 5^> 
r^>^>o x^X^CDfliJSCC^SL/c^FS/cC^Sas^xy 

9 s -f X^<DPiffiCCAg-^-X h2 2^:^L/, $6 
CCffl^2 1 £LXm2 3 3 ^n>©l^CuS^ 

f>UXii2 4iC»^0 .5 ton/cm 2 ©H^^tfDX. 
T*^lbtf>L/Co Ctl*:J<yx^U>JJgrT^^?S€:tS 
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mu& ( - i 9 6°o <Dmmx$>*). mtw^zxisj 

-U&t%;Z>J:*>t<c immi&m&<Dl kHzV&ifat&tn 

+fcmmzi&uimz£i&< . - 4 o^c^x^to .o 
fcD$^z>mtms o/ st&, v^ytemzm^x^u 

t>#, 5 CTCt^- 1 9 6 0 CCDSgiaH^fcl^-CiEr^ 
4 0°C^e>-2 0°CCD^gt5fflCCfc^r4>iEr^> 10 

[0 0 5 9 ] (HJt#j3) ^2tC^O/c-te;b£^oTJU 

« i it»i i count *u >#-tisx:#V7vit 

fc*~ y f^JKftc* 9 3:7 CDSfiitTiHi^ 0 , 4 . 7 ton 
/cm 2 CDEE^riSSl 5 mm, 0 . 3 5 mmCD^ A X 

-gt(E- 1 0 30M, 0ittSS)^tPt-Pd 
ZmMlstCo A r #X)B£0 .0 2-0 .0 4torrT\ & 20 

ii»2 0mA, tkmrnrnzx-wxi $&x$>& 9 

UrfS 3 3 5 ^P>©SBC uS41fc^, #V 
x^U>^ ^l/ACD«»I2 5 "CMo/cXt->UX|0S 
2 4 CCtftA,-C0 . 5 ton/cm 2 <DR.Jj&mz.X *^ibtf> L 

0 /Co «3Efflffi« 5 0 'C*> 6«<*ajRiBB[ ( - 1 30 
9 6°C) ©Sit^^ rS%HrtSP*"Ci&— 

<£ ^ CC 1 1 kHz <D£ftffir»«G L/c. 

-4 0'CtCtol*r»l 0 0 0 S/m«± 

a/ST# v 5 0°C^6- 1 9 6TJ<DfiJKftHK::teC>T 
fir£>9, 4 0 o CCDSJg«5HCc4oC^r*>ft 

[0 060] (H*«|4) JESffi»»<tbTil»m<D 
*»4*ttfflUCfti. M^1^8 5 : 40 

5 : 1 0<DSjtJt-efi-&U »&*ifc£»J*«3 2 0 m 

immm&27 OmVg <DAJ&*»*flil>fc. 

2-fP'jF> (nmp) icpvDF&mmz&tcmm 

8 0'cr2W1^irNMP^^ii 

1 .5 ton/cm 2 OE^t^UXl, *5 * 1 2 0 

°cr i 6 mwm&Ltc. nmmmte i . o cmx i . o cm 

X\ £3«gfi:fr*2 .8-3 . 1 g/cm 3 CDi5Hr*0, C 50 
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©B#<DrgiB5Ka««fi 2 0 mqX$> Z> 0 

[0 06 1 ] M^itti4 (C^U/cMtXf > U 
*8J«4 5tC«fcOMffi^6*^±«>§nyc-fe^*^X 
a»4 7CCH«L/-Ctfote. -feW*. R*#-6 7*C« 
TOA r ya-^# ^^X\ Xr^UXiMg (SUS3 
04) 4 5, -fe^U-* (^'JxfL/>WLD 4 1, 
*fffi(L i &K) 4 6, -fe^U-*4 1 . #JKffi(L i £ 
JR) 43, IEffi44, -fe^U-#4 

1, X-r>U^IBS4 5 0IBcfib N *yjt#>L</c 

-fe;SU-£4 1 <tIEffi4 4tt : ?3?>«fl?iK4 2£3fcfrGC$ 

as#/c„ ii?i4 2(bu«, Mfcy>»y*$ 

AittStbl : 2©xfI/>^-^-hi^f;^ 
KWI^ifflWCcfcoT, LiPF 6 (Di*B&Wl 
M(D^i&4<fc^CciHS5{U^fe©*«^L//Co SS£* 
SO .5 5mA/cm 2 CD^iST:IESt£^©l grfciftLT 
-^Ogl(5 0, 1 00, 1 5 0, 2 0 0,2 2 0,2 
50mAh/g, 2 7 4mAh/g) St^SL, IB* 
fflMfl, IMW^UiLr, 1, 

a«tS^»C^5c»WIS (c/a) <D£fb* 
[0 0 6 2 ] — iESWf4<b UTHJtW 1 
y^>*Sffltr8 8 : 7 : 5 <t &S<fc 60 

[0063] nmunt LxA&mss&Q 3M%, m 
mm t l x # y y ? i b y «r> * 7 fifi%H3S u fc^- 

1 5 0 D CC5B#raK^^L//Co H7Kl2js^|J6«CC<fcS 

U-^7 1 ^LTiES7 2iSffi7 3^S1L, Cti 
*ifl#ttCCjg[5IU T^5iJO«afeffi7 4CCjfAL/c ll 

m?te&7 4rt«©±Tcctt*<i*n©««*(«ikte7 4 

llt^^o ftflW J F7 6««*te7 4CC, IESS-T-7 
7B«ftW17 5(c«SSLfc. lirtS7 5(C(i 

^ 7 9«$n, 1 05UE«±© 

rtff±»ccj:ors^ (SitaK^r) 7 9«^im 
#o^we»^»f/cn-&<fc9ccacori>So ««?*^ 

ttl mol C7)L i PF 6 i 1 y v hJKDx^l/>*-^ 
ffiO^riSSl 4 mm. il$50fm©1 4 00mAhg 

mcDHffimmm&i'EWiLtc. mmt 1 4 0 omAt4 . 
2v sx^mrnxftmik. 4.2V x3mm7£nK3i 
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«U 1 400mAt?2.7V *Tl!fc*T*2tJiS**» 
tsliSDilUtTl^ 1 400mA"C4.2V 

f^WfcfltffftC I C P) (rCX *) L i 
fc. 1 4 0 0mAr2 .7 V£Tj5ft«U cn 

«*»36»Wft ( I C P ) ic <fc 0 L i fi€r*«>^:. 

e 1 .8 7^riKL i OIft8tSX-C&*0 . 

12^)^6 0.19 (L iORttfiXrfcfcO .8 0<* 

[OO64]05cfcO, m«gS©l 0 0%^il/c 
SflfcSSO 1 0 09**i«OfcttWcM4* 
"CO c WftfSiKDS^i cl„„ t */J\ffl cl Bln i© 
»t* (cl.„-cl Bln )/c l Bin £#*6£<t, 
©fflttO .0 2 i/hSl^. */c, L i 0iS MeO,©cli 
«^30K©«*«c2„. tfc, Li 0 . 2 MeO 2 (Dcfii 
^»©*^c2 BlB i©^t$ (c 2 nax -c 2 Dln ) 20 
/c 2 Bln fcO .0 1 i/jNSl*. 136 <fc0, Li 0 . s Me 

o,©a*i*Tje»a i«c»-r*c«»^je»c \<Dm 

^i(cl/al) B „i, L i 0>2 MeO 2 ®afi 
tfr^jQKa 2Cc*tT€> cNtt^eRc 2 0tte©*/HH 
(c 2/a 2) ain t<Dmi>0 . 1 ©$BBrtCC&& 0 
[0 06 5 ] (tbil«4) IE«ffi««R<i:OrH:««lS 
tf2©#*4*«JBU *««4tH«Cci/-CXIilE»f* 

«ffS»©*<t*. 0 9 cc a*l«^S««:»-r * c Ntt 
^HEtt ( c/a ) OSMttSW. *fc. 13 1 OteJtRfli 30 

1 Ka*»*jeWc»TS c#*^S« ( c/a ) OS 

[0066] — fs % xmmt oxtam 1 m2©m 

^tfcT— y 7 s >*SaJ:br8 8 : 7 : 5 <h U £ £ 5 CCfp 

g, 6c^c4ir3 0«Bam. J»3 2 0/z©TJi^fB 

[0 06 7 ] fittttt4£ urAJt«»*9 311%, M 

«W4ur#y7 ^bt^yf r >£7m3%i)3iiL/t^ 40 

i 5 0-cr5B#ra*^|gj»L//c o xikm&nfliKLrr 
7 2<t:ft«7 3«:Wiu cti*jft«tt«:«HL. r;u 

4«CIE*«B L 7 7«*«rtSS7 5Kl«*l/fc. SftSRCC 
ttl mol OL i PF 6 * 1 y ? 

fctSfllU «ftffi7 4rttCffi«L/t. «***«afefi5CC 50 
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ro0«^rlDSSWl4 tmmomW: l 4mm, ig£5 0mmO 

1 4 o 0mAh2eaon«a[*»*ff8i/fc. **ra i 

400mA"C4.2V *-CS««£T3c»f&, 4.2V t 
3B?fa^E^O, 1 4 00mAt J 2.7V 
■T*3tett«*»HafJillytTl», 1 400mAt4.2 
V *-C?5SU Cft4*rfe^S©l 0 0%*3fc*O/c 
ttSSiUr. jEffi«rffi0ttiL/ri. 

>tti oan%»& (icpxci 

0LiM$fe/c o 2 6tt> 1 4 00mAt2.7V £ 

Ur, jEffi^rK^fflUri, 2 -i^ h*->x#>ctJ-C 

1 0#H8fc»8L #63£##fl*rffi ( I CP) CCJ: 0 L i 

6, tb«W 1 ©t**4r«L i^Mel *;HC*fLT0 . 
8 9 (L i oiftSffixrteO . 1 1^;U) #>6 0 . 

2 2 (L i onfti8t*xr«o .7 8^;u) iroiJST* 

0, £6&C, Li^Mel^KC»lt0.3 0^KL 
iOJ8i«SX-Ctt0 .7 0^l/)<t 0fc«^T4i7A^ra 
#2ffl*C#iBiOft:. J;b«fi?(2 0«*4r«L i«eU 

jwcjti/to .90^;KLi ontt8tfixt?«o . l o^e 
;io ho.23 (l i commmx-cteo .1 7^;u) a 

[0 06 8 ] 08M11 0<fc9, 0 0% 

*^*LfcttHB*J&, l«gi(D 1 0 0%*fiSc*b/ctK 
S r© c *M&^S»<D* Affi ci„ x i */j\ffl 
c i„,„£(DSfb^cc i B .,-c i Bln )/c Lin**. 

0 .0 3 9—0 .0 5 0 <tA#l>. */c, Li 0 . 5 Me0 2 
0c(ttg?S»©I^iic2 11I i, Li 0 . 2 MeO z Oc 
l^^e«<D*>N» c2 Bl „i CO^i B(c2 BiX -c2 
BlB )/c2.,„fe0.040^0.0 5 8i^. 09 
S»01 UO, Li o .sMeO 2 0a«i<J^aHC 
»t Z c mt=f-lSKL c 1 (Dfi)^CD«Affl ( c 1 /a 1 ) 
...i, Li 0 . 2 MeO 2 CDa««^a2W^c 
Ifi^T^i^ c 2 4>W£<Z>*'MI (c2/a2) Blfl i©S 
^0.20-0.2 7 i^O. 

[0 06 9 ] (mmms) mmtrntbrmi^^ms 

SRJ<bLr^<»;^ ^^bt'^-U 7 r >^MSi:br 8 8:7:5 
i&*J:^CCffa, 6l^l^«T3 0»»iWa, ^^2 

[0070] nmmt uxAmmazs 3ms%, *s 
<h o r # y ^ n y ^ > £ 7 ms%ffl» u /c^ 

1 5 0 e Cr'5B$p B m^^L/c o |8»«4<!:EI«6CUr 

a»?Ltt#y ^afi/yitAi/r^ 7 i 

7 2ifii7 3?:SIl 4 C*i*aa*t«CCi8lElU. T)l 
5S©S?6ffl7 4CC»AU/c 0 fi@»T-7 6 6*«*ft7 
4 , lE^ffi^f 7 7 7 5 Cc *g}g 0 /c Q 

^C^i lmol ©LiPF, ^1»J«; h;KDX^U>*-?K 
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CCK9tf#T»5S#l4 <tE)«(DieSl 4mm, iS£5 0mn] 

cd i 4 o o m a h&&<D\RWimmm*iWiutc 0 nmt 

1 4 0 0m At 4.2V ST^«i*r3fc««, 4.2V 
r3»#raS*BE^«L/> 1 40 0raAt*2.7V Stffi 

a-r*3fa»«%5iaai3 3iu. 5@ii 1 
cc^L//c y-j zfomfit&smmoWLWgmz i 00% 

fficHOrWl400mA"C4 .2 V $ r£SSS*C2ESgL 
4.2V r3^B3E«BEr^«U. tt**#0c|»UTtt* 
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: 2 8 0mA V 2 .TV^t'MT^O .2Cttm<b4 2 0 
0mAT2.7V 3 Cffi***ft**tfT 

i,\ 0 . 2 C aticfc^^gfi^r 1 0 0% i UT 3 Cffi 

K»r«. 2 8 0 0 mA<D^SS£r5tmL/0^/ciS^ 

tttl400mAr4.2V *r^«8Kr?t*«, 4. 
2 V r 3 B$rajE«JI^« 0 /c«?6 £il 5 5 mm/secT?ST 

1 tCTSU/C. 

[0 07 1 ] 
[311] 
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